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I. GENERAL INFORMATION 

The Model 380 represents Inovonics' fourth generation of 
self- contained Magnetic Recording Electronics for professional 
audio recording applications. Features which were optionally 
available in earlier versions have now been included as 
standard; and with its additional operational and performance 
updatings, the 380 is suitable either for new OEM installations 
or for substantially improving the performance of existing 
magnetic tape and film recording equipment. 

Features of the 380 include: 

Equalization, level and bias adjustments for routine, 
two-speed operation, and an "optimized" operating mode 
with a third, separate set of adjustments for a differ
ent tape stock, operating level, track format, equal
ization, etc. 

Accommodates a wide variety of original-equipment and 
replacement high or low impeqance heads, and interfaces 
with nearly all film and tape transports. 

"Pickup" (insert) Record Capability with adjustable 
delay, and "Sync" Reproduce with automatic monitor 
transfer. 

Increased erase, bias and signal headroom for high 
coercivity tapes. 

Defeatable "Auto Mute" circuit to attenuate playback 
during high speed search. 

Provision for remote selection of monitor function 
and equalization. 

Adjustable circuitry to reduce the effects of tape 
compression and phase distortions. 

Switchable "VU" or l0ms, quasi-peak program metering. 

The 380 requires only the proper interconnect cable to inter
face with nearly any combination of transport and heads. Two 
or more units may be interconnected for stereo or multi- track 
operation. If no specification is made at time of order, the 
380 is supplied with cabling for Ampex 350- series, full-track 
machines . 

-2-
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II. SPECIFICATIONS 

Performance of any magnetic recording system is limited in 
great part by the electrical and magnetic efficiency of the 
heads and the formulation of the magnetic oxide. Recording 
electronics actually constitute the "easy part" of the 
system. As the 380 is intended for use in critical, high
performance recording applications, the subject specifications 
were derived using heads and tape of known high quality. 

The one-quarter-inch, two-track format used to obtain oper
ating specifications indicates expected performance of two-
or multi-~rack systems with 70-80 mil track widths. Heads 
were manufactured by Saki Magnetics, Culver City, CA, and 
are of all-ferrite construction. Part numbers and pertinent 
information are listed below. 

HEAD lkHz Inductance DC Resistance Gap Length 

REPRODUCE 
Saki #P-60102 S00mH 375-Ohms 140u" 

RECORD 
Saki #W-60102 SmH 40-Ohms 220u" 

ERASE 
Saki #E-60102 0. SmH 3-Ohrns N/A 

Tape employed in the tests was Ampex 456; Operating Level, 
250nW/m; NAB equalization at 7-1/2 and 15ips, AES equalization 
at 30ips. 

Freguency Res:eonse (in Hz) : 
SYNC 

OVERALL REPRODUCE 

30ips ±ldB, 45-25'k ±1dB, 60-20k 

lSips :tldB, 25-20k :!:ldB, 30-20]< 

7-l/2ips ±ldB, 20-18k ±ldB, 20-16k 

Signal-to-Noise Ratio (in dB, referred to a "peak" record level 
6dB above 250nW/m; 20Hz - 20kHz): 

30ips 

OVERALL 
u'wtd. wtd. 

65 74 

-3-

STANDBY 
u 'wtd. wtd. 

79 86 
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15ips 

7-l/2ips 

OVERALL 
u'wtd. wtd. 

63 

64 

72 

72 

STANDBY 
u'wtd. wtd. 

75 

75 

84 

84 

Recorded Distortion (at 15-mil wavelength bias peak; 15ips): 

HIGH SPEED OPTIMIZED MODE 
(uncorrected) ("linearized") 

Operating Level .40% .35% 
3dB above Op Level .50% .40% 
6dB above Op Level .95% .70% 
9dB above Op Level 2.50% .85% 

Equalization : 

Accomodates NAB, IEC, AES or mixed characteristics for 
3-3/4 through 30ips. 

Erasure: 

)75dB erasure of 500Hz signal recorded 12dB above Op Level. 

Erase Frequency: 

125kHz 

Bias Frequency: 

250kHz 

"Pickup" (Insert) Record Delay: 

Bias ramp-up and -down may be offset from that of erase 
by 12 to 120ms in HIGH SPEED and OPTIMIZED MODE. Delay 
doubles in LOW SPEED. 

Head Impedance Range: 

Erase: 0.2 to 2.0mH 

Record: 3 to l0mH 

Reproduce: 3mH to lH 
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Line Input: 

"Electronically-balanced," bridging; accepts nominal 
line levels between -10 and +l0dBm in CALIB position 
of INPUT GAIN control. Control affords additional 
±12dB gain range. 

Line Output: 

Balanced, transformer-isolated, with provision for 
balanced, transformerless operation, if desired. May 
be adjusted for nominal line levels between +4 and 
+l0dBm. Clipping level, +28dBm into 600-ohm load; 
+30dBmV into bridging inputs. 

Metering: 

Front panel meter may be switched between "VU" and 
quasi- peak response with lOms (UK/EBU) integration . 

Power Requirement: 

105 - 130VAC (230V av.ailable), 50/60Hz; 0.3A (plus 
transport). 

Size and Shipping Weight: 

3-1/2" X 19" X 7"; 13 lbs. 

-s,... 
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III. INSTALLATION 

Unpacking and Inspection 

Upon receipt, promptly inspect the equipment for shipping 
damage. Should any be observed, notify the carrier; if not, 
proceed as outlined below. It is suggested that the original 
shipping carton and materials be retained for future reship
ment if it should become necessary. In the event of return 
for repair under terms of the Warranty, damage sustained as 
a result of improper repacking may invalidate the Warranty. 

It is essential that the Warranty Registration card found at 
the front of this manual be returned. This assures coverage 
of the equipment under terms of the Warranty, and the user 
will automatically receive specific servicing or modification 
information when issued. 

Mounting 

The 380 is packaged to mount in a standard 19- inch equipment 
rack or recorder overbridge with EIA mounting provision. 
Each channel requires 3-1/2 inches of vertical rack space 
and about 8 inches of cabinet depth to accommodate back- panel 
connectors. 

Connection 

The signal, head and transport inter-cabling is pin- compatible 
with the equipment specified for use with the 380 at time of 
order. If no specification is made, Ampex 350- series inter
connect is assumed and such cabling is included. 

When two or more units are used in stereo or multi-track 
installations , a ''daisy- chain" style of interconnect cable 
is supplied which provides erase/bias oscillator "slaving" 
and common transport logic interface. Normally, input power 
will be first fed to the bottom- most unit and the cable 
"daisy-chained" up to the second and subsequent channels. 
In such an installation , the lower unit serves as erase/bias 
oscillator "master," feeding all channels in the system. 
All electronics are identical, however; it is the cable that 
dictates the master/slave relationship. 

- 6-
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Line In/Out Considerations 

As delivered, the 380 is calibrated to operate at a +4dBm 
line level corresponding to "zero-VU." Operation at other 
line levels can be accommodated; see section V, pages 12 
through 13 for level setting procedure, and page 14 for 
adjustment of panel meter calibration. 

Input impedance of the 380 is 200k-Ohms, balanced, or l00k
ohms, unbalanced. Should the equipment which feeds the 380 
require a terminating load, a resistor may be connected in 
parallel with the 380 input. In unbalanced, single-ended 
installations, either side of the input may be tied to ground, 
although pin 3 of the input connector is generally considered 
"hot." 

The low source impedance of the 380 line output results in 
only about a 0.SdB shift in level from an unloaded to a 
600-Ohm-loaded condition. Although a 600-Ohm termination 
is not necessary, the 380 should nevertheless be connected 
to its intended load prior to final calibration. 

When used in the optional "transformerless" output configu
ration, it is_ important that the 380 feed true balanced,. 
differential inputs. This configuration does not tolerate 
having one side grounded as does the normal, transformer
isolated, balanced output. 

RECORD Logic Option 

Two sets of terminals on the Logic Board (A/N 158600) are 
associated with a user-accessible change to transport RECORD 
logic. These terminals are located near the left-rear of 
the board and are labeled A and B. 

With Ampex and similar transports, the factory-installed 
straps on both the A and B terminals enable basic, single 
channel operation. With the transport in PLAY and the 380 
in READY, the unit will enter the RECORD mode when the 
RECORD button is pressed. When two or more units are inter
connected for stereo or multi-track use, and one channel is 
similarly in RECORD, a companion channel will enter the 
RECORD mode when it is placed in READY. By removing the B 
strap, once one channel is in RECORD and another made READY, 
the RECORD button must be pressed a second time to put that 
channel into the RECORD mode. With the B strap removed, 
however, the RECORD indicator on older Ampex-style transport 
remote control units will not light. 

-7-
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Scully transports, with logic somewhat inverted from that 
of Ampex .decks, require that the A strap be removed . 

Erase Head Tuning 

Four sets of terminals on the Record Board (A/N 158200) 
select the tuning capacitance to bring the erase head to 
resonance at the erase fr~quency of 125kHz. These terminals 
are located at the left- rear of the board and are labeled 
A, B, C and D. 

If the inductance of the erase head is known, the terminals 
may be strapped according to the fol lowing table: 

HEAD INDUC-
A B C D TANCE - mH 

0.2 X X X X 

0.3 X X 

0.5 X X 

0.75 X X 

1.0 X X 

1.25 X 

1.5 X 

1. 75 X 

2.0 X 

The panel meter, when switched to the ERASE position, monitors 
voltage across the erase head. This can be used as a relative 
indicator of erase drive to help tune the head to resonance. 
If inductance of the erase head is unknown, the 380 can be 
put into the RECORD mode and various combinations of the A, B, 
C and D jumpers tried for maximum meter indication. Once 
optimum tuning is established, the jumpers may be permanently 
soldered in place. 

One note of warning concerning the foregoing: 

The 380 erase amplifier has sufficient drive for full erasure 
of highest coercivity tapes with heads of normal efficiency . 
Some of the common, "universal repl acement" heads can have 
their modest magnetic structures driven into saturation by 
the 380. This can overheat and possibly destroy the head, 
as well as cause noise in the recording process . There is, 
nevertheless, a self- protection f a ctor which, when taken 
into account, guarantees that the head will not be overdriven 
and damaged. 

- 8-
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As a head core starts to go into saturation, inductance 
changes abruptly. In order to overdrive the head and satu
rate the core , a tuning capacitance would be required which 
is different from the value used to resonate the head at 
low drive levels. Thus if a tuning capacitance is selected 
for low- level resonance, driv€ will self- limit when the 
head inductance starts to change . 

If confronted with a question in this area , it is best to 
measure accurately head inductance with a bridge or consul t 
the manufact urer for the information, and use the table on 
page 8, rather than experimentally tune for maximum drive. 

NAB/IEC L.F . Record Selection 

Three sets of terminals on the Record Board (A/N 158200) 
enable selection of either a flat (IEC) or a boosted (NAB) 
low frequency recording characteristic for each of the three 
equalization positions . These terminals are located close 
to the center of the board and are labeled L , Hand O, 
corresponding to LOW SPEED, HIGH SPEED and OPTIMIZED MODE. 
With jumpers in place (as shipped), the NAB low frequency 
recording characteristic is engaged for all three equali
zations . When a jumper is removed, a flat (IEC) character
istic is imparted to the associated equalization position. 

Reproduce Head Matching 

The 380 accommodates reproduce heads of either a nominal 
high impedance , typically 200mH to lH, or low impedance 
with values between 3 and l0mH . The reproduce amplifier 
input c haracteristic is selected by a set of four terminals 
near the right- rear of the Reproduce Board (A/N 157900). 
These are labeled A, B, C and D. 

Without jumpers the 380 accepts high output , high impedance 
heads as encountered in Ampex 350-series or Scully 280- series 
full- track machines. Some heads in the Hi-Z category may 
require additional amplifier gain. These heads may be two
track, or have even a narrower track format, or merely have 
fewer windings. Need for more gain will quickly be deter
mined during the Reproduce Alignment Procedure (page 12) 
when it is found that the REPRO LEVEL calibrate pots cannot 
be turned up quite far enough. The additional gain required 
by heads of lower output, but still of nominal high impedance, 
is obtained by installing a jumper between terminals A and B. 

Low impedance reproduce heads require a jumper between termi- ' ~fr

nals A, Band C. Again, should it be found that some addi-
tional gain is required, the jumper should be extended to 
include A, B, C and D. 
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IV. OPERATION AND FUNCTIONAL DESCRIPTION 

Panel Controls 

The INPUT GAIN and REPRO GAI N controls have a detented CALIB 
position at full CCW rotation. They are normally left in 
CALI B except for temporary correction for an improperly 
recorded tape or an abnormal line level. Both these controls 
have a ±12dB range referred to CALIB. 

MONITOR buttons select the signal source to be routed to the 
Line Output and front- panel level meter. Manual selection 
may be made of the INPUT signal; REPRO, or normal playback 
from the reproduce head; or SYNC playback from the record 
head (used as a reproduce head) when it is necessary to 
monitor one track of a multi- track recording in synchronism 
with a different track bein g recorded. Iri SYNC reproduce, 
MONITOR automatically transfers to INPUT when the channel 
enters RECORD. 

When a MONITOR button is slightly depressed so that all 
three buttons are "out," the monitor selection is transferred 
to a rear-panel connector for remote selection: The schematic 
below shows what contact arrangement must be provided at the 
remote monitor switching point. The front- panel MONITOR 
buttons override remote commands. 

31----
To REMOTE connec-
tor on 380 back 2 - --
panel. Pin 1 is 

INPUT 

REPRO 

10k 

left- most from rear. 1 1-----1------------------i 

Mating connector is MOLEX 
09- 50-7031 housi ng with 
08- 50- 0107 terminals. 

Remote Monitor Switching Arrangement 

- 10-

READY 

SAFE 
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AUTO MUTE is a feature which attenuates playback, either 
REPRO or SYNC, by about 20dB when the button is "in" and 
the transport is in othe r than the PLAY mode. This acts as 
an electr9nic "head lifter" in fast-forward or rewind. When 
the button is "out, " full gain is restored for editing, etc . 

The LOW SPEED, HIGH SPEED and OPTIMIZED MODE buttons are as
sociated with the three recording and playback equalization 
positions. All trim controls designated LO, HI or OPT are 
enabled when the appropriate button is depressed. Controls 
labeled LO/HI are enabled in both LOW SPEED and HIGH SPEED. 
In addition, record " pickup" timing is doubled in LOW SPEED 
over the value set in HIGH SPEED and OPTIMIZED MODE . When 
all three buttons are "out," equalization switching is trans
ferred v i a the transport interconnection to a transport SPEED 
switch, i f provided; the _switchii:ig arrangement is diagrammed 
below. In any case, front-panel buttons override remote 
switching commands. In stereo or multi -track installations 
without transport equalization switching, all channels but 
one may be left with their buttons "out," and will be slaved 
to the one channel used to select equalization . 

To pins 5 & 6 of 
380 back panel 
TRANSPORT or 
PWR. INTERCON. 
connectors. 

PIN 5~----------r.r 

LOW 
SPEED 

HIGH 
O SPEED 

Diode is 
3.6V zener, 
t e 1N5227. r--- ---------- -----------....:;...I ..... Remote Equalization Switching Arrangement 

With the READY button "in, " the 380 panel meter will flash 
" red" at about a lHz rat e whenever the tape t r ansport is in 
PLAY, and the unit will enter the RECORD mode when the RECORD 
button is pressed. With the READY button "out," the 380 
is "safe," and will not enter RECORD under any circumstance. 

The POWER switch controls primary AC power to the 380, and 
to the tape transport if powered by the electronics. 

The ' PHONES jack monitors the Line Output. This jack is 
ground-referenced and isolated from the balanced output. 
It may be used for testing, but the level at this point is 
about 6dB below the nominal line level. 

wigfi
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V. CALIBRATION 

Equipment Required 

Proper alignment of the 380 will require the following test 
gear: 

Head Demagnetizer 
Appropriate Reproduce Alignment Tapes 
Audio Oscillator 
AC Electronic Voltmeter 

Reproduce Calibration 

1. Establish the nominal impedance of the reproduce head 
and jumper the appropriate terminals per instructions 
on page 9. 

2. Depress the INPUT MONITOR button and clean and demag
netize all heads, moving very slowly while the demag
netizer is near the heads and withdrawing it about a 
yard from the head assembly before turning it off . 

3. Depress the REPRO MONITOR button and thread an align
ment tape appropriate for the equalization to which 
the 380 is switched. 

4. With the front panel REPRO GAIN control in the full 
CCW, CALIB position, play the Operating Level tone on 
the alignment tape and adjust the appropriate REPRO 
LEVEL trim pot for the nominal line level as measured 
by the AC voltmeter connected to the 380 Line Output. 
If the adjustment is not within the range of this pot, 
refer to page 9 for restrapping instructions. 

5. While reproducing the highest frequency on the test 
tape, adjust the reproduce h~ad azimuth for. maximum 
output. 

6. With high impedance reproduce heads, if the resonance 
of the head is near the top of the passband (as is 
usually the case for best signal-to-noise performance), 
a peak in response will be noted at the highest fre
quencies. The REPRO HEAD DAMPING pot adjusts the "Q" 
of this primary head resonance. To determine the 
proper setting, turn the appropriate GAP LOSS EQUAL 
pot fully CCW and set playback for flat response at 
4-6kHz with respect to the reference tone using the 
HIGH FREQ EQUAL pot. Note response at the highest 
frequencies and adjust the REPRO HEAD DAMPING pot for 
flattest high-end response. This procedure is best 

-12-
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-

7. 

8. 

9. 

done at the highest speed that will be 
relevant to high impedance heads only. 
heads are used, the REPRO HEAD DAMPING 
be left fully CW. 

used, and is 
When low- z 

pot should 

With the HIGH FREQ EQUAL and GAP LOSS EQUAL pots, 
playback response can be set for flattest response 
from reference frequency to highest frequency. The 
GAP LOSS EQUAL pot is used to trim the very highest 
frequencies, but it interacts with the HIGH FREQ 
EQUAL adjustment to some extent at the mid- highs. 

If the alignment tape has the same track width as 
the reproduce head track, set the appropriate LOW 
FREQ EQUAL pot for smoothest response from reference 
frequency to the lowest frequency. If this is . not 
the case , as with full- track test tapes and two- track 
machines , wait until step 5 of Record Calibration, 
page 15. 

Repeat steps 3, 4, 7 and ( if applicable) 8 for the other 
speeds or formats, including allowances for a differ
ent Operating Level i n the OPTIMIZED MODE, if desired. 
It is advisable to make the final repro head azimuth 
adjustment at the lowest speed to be used. 

SYNC Reproduce Calibration 

Depending on the mechanical and magnetic parameters of 
the recording head, SYNC reproduce performance can range 
from the equal of normal reproduce to substantially worse. 
Only in the OPTIMIZED MODE are separate HIGH FREQ and 
GAP LOSS equalization adjustments provided; otherwise, 
HIGH and LOW SPEED equalization is the same for SYNC as 
for normal REPRODUCE, as is the low frequency character
istic for all three positions. 

1 . Depress the SYNC MONITOR button and thread an align
ment tape appropriate to the equalization to which 
the 380 is switched. 

2. With the front-panel REPRO GAIN control in CALIB, 
play the Operating Level tone on the alignment tape 
and adjust the SYNC MATCH pot on the Record Board 
for the same Line Output l evel as in step 4 of the 
Reproduce Calibration procedure. Once this has been 
done, SYNC playback level should track the normal 
REPRODUCE level for all three equalizations . 

3. While reproducing the highest frequency on the test 
tape, adjust record head azimuth for maximum output. 
As with normal REPRODUCE, the most accurate adjustment 
of azimuth will be at the lowest speed used. 

-13-
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4. Note deviation from flat response at LOW and HIGH 
SPEED. Adjust for best SYNC reproduce response in 
the <?~TIMIZED MODE as in step 7 of Reproduce Cali
bration. 

Input Level and Meter Calibration 

1. Feed a lkHz signal from the audio oscillator to the 
380 Line Input at nominal line level. 

2. With the front-panel INPUT GAIN control in CALIB., 
depress the INPUT MONITOR button and adjust the INPUT 
GAIN trim pot on the Record Board for a nominal line 
level output as measured by the AC voltmeter connected 
to the 380 Line Output. 

3. At this point, switch the METERING selector on the 
Logic Board to "VU" and adjust the "VU" METER CAL pot 
for a "0VU" indication. 

NOTE: In order for a peak-responding meter to give 
meaningful, or, for that matter, "on-scale" indications 
from program material, it must be adjusted for a "pro
gram reference" deflection corresponding to a sine 
wave signal equal to a program peak level. This is 
unlike a "VU" meter which is adjusted for a "zero" 
with a tone representing the average program level. 
Another way of putting this is that a steady-state, 
line level signal would produce a PPM indication 
several dB below the corresponding "VU" reading. 

There are several schools of thought with respect to 
the "proper" average-to-peak differential for PPM 
calibration based on varying types of program material 
and the meter integration characteristic. For normal 
speech and music and the UK/EBU l0ms response, these 
figures usually fall between 6 and l0dB. Most recent 
studies suggest that 8dB is optimum; thus the cali
bration procedure described here will be based on an 
8dB differential. Should the user have strong con
victions to the contrary, he should by all means feel 
free to substitute another number. 

4. Switch the METERING selector to "PPM" and adjust the 
"PPM" METER CAL pot for a reading of "-8VU," or other 
average/peak offset factor as desired. 

5. Reset the METERING selector to "VU." Use this position 
for calibration and response measurement, etc. The 
"PPM" position is for use only in monitoring speech 
and music on a "Peak Program" basis. 

-14-
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Erase/Bias Adjustment 

Erase head tuning is covered under Section III, INSTAL
LATION, page 8. 

Historically, bias is adju~ted for maximum recording 
sensitivity at a 15-mil-wavelength (lkHz at lSips). 
Present-day tapes and film stock with higher coercivity 
oxides may require a biasing procedure slightly different 
from this method. Follow the manufacturers' recommend
ation for best performance; the 15-mil-wavelength "peak" 
method is the one used in the following Record Calibration 
procedure. 

Record Calibration 

1. Program the record amplifier for the proper combina
tion of low frequency recording characteristics per 
NAB/IEC L.F. Record Selection, page 9. 

2. Turn the OPT PHASE COMP and OPT LIN pots fully CCW. 
Thread the machine with fresh tape of the type to be 
used in routine LOW and HIGH SPEED operation. 

3. Select HIGH SPEED and INPUT MONITOR. Apply a lkHz 
signal to the 380 input which will yield a "O VU" 
panel meter indication. 

4. p·ut the tape transport and the 380 into RECORD at 
the appropriate speed and monitor REPRO. Adjust the 
LO/HI BIAS ADJ pot for a "peak" in the recorded signal, 
and the LO/HI FLUX ADJ pot for a REPRO MONITOR meter 
indication of "o vu. " 

5. Sweep the oscillator frequency downward from the lkHz 
reference. If the reproduce amplifier low frequency 
equalization was not adjusted in Reproduce Calibration 
step 8, page 13, the LOW FREQ EQUAL - HI pot may be 
adjusted for flattest response at this time. 

6. Sweep the oscillator frequency upward and adjust the 
RECORD H.F. EQUAL - HI pot for flattest overall 
response. 

7. Repeat steps 5 and 6 for LOW SPEED, adjusting the 
appropriate LO trim pots for flattest overall response. 
In the case of 7-1/2 or 3-3/4ips operation, the front
panel INPUT GAIN control should be turned down by 10 
or 12dB, and the REPRO GAIN control turned up by the 
same amount to make response adjustments at a reduced 
flux level. This will guard against tape saturation 
at high frequencies. · 

-15-
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8. Rethread the machine with "premium" tape of the type 
for use in the OPTIMIZED MODE. 

9. With a lkHz, line level signal feeding the 380, check 
that the meter still reads "0 VU" in INPUT MONITOR. 

10. Put the transport and the 380 into RECORD in the 
OPTIMIZED MODE at the appropriate transport speed. 
Monitor REPRO and adjust the OPT BIAS ADJ pot for 
a "peak" in the recorded signal, and the OPT FLUX 
ADJ pot for a REPRO MONITOR meter indication of "o vu. 11 

11. Repeat steps 5 and 6 for the OPTIMIZED MODE, adjusting 
the appropriate OPT pots as required to gain flattest 
overall response. 

Phase Compensation and Linearity Adjustments 

There are two additional 380 record amplifier adjustments 
which are enabled only in the OPTIMIZED MODE. The cir
cuitry associated with these adjustments compensates for 
certain distortions which are generated as a normal part 
of the magnetic recording process. 

In the usual magnetic recording system, long-wavelength 
signals are recorded on the oxide at a point close to 
the center of the recording head gap. Short wavelengths, 
on the other hand, are centered about the gap's trailing 
edge. This creates a phase displacement between low and 
high frequency components of a complex program waveform. 
Although studies have shown that this rather small amount 
of phase distortion is not audible in speech and music, 
by the time a signal has gone through several generations 
of re-recording, the cumulative effects of the phenomenon 
may be perceived as a "smear," or loss of "definition" in 
program quality .. 

The 380 record amplifier contains a variable phase-shift 
circuit which may be adjusted to introduce a similar, 
but complementary phase distortion in the input signal 
prior to recording • . The net effect is a signal on tape 
with full phase integrity. A lkHz square wave signal 
is fed to the 380 at a level 6dB or so below "O VU." The 
380 is put into RECORD in the OPTIMIZED MODE, and the 
OPT PHASE COMP pot adjusted for a best-looking square 
wave as observed on an oscilloscope in REPRO MONITOR. 

Another distortion attributable to the recording process 
is that associated with saturation of the oxide particles. 
"Operating Level" refers to a flux level, usually between 
12 and 20dB below full tape saturation. Harmonic distor
tion of a sine wave signal at Op Level is typically well 
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well below 1%, but higher flux levels, including those 
representing program peaks, may approach the 3-5% dis
tortioh point. 

The "linearizer" circuit; of the 380 recording amplifier 
permits introduction of a corresponding amount of "pre
distortion" to the recording waveform. As in the case 
of the phase distortion correction circuit, the net e£fect 
of the pre-distortion and subsequent tape-generated dis
tortion is a recorded signal with substantially less 
harmonic and intermodulation distortion at levels up to 
full tape saturation. 

A wave-analyzer or IM distortion meter is required for 
this adjustment. The common "notch:..type" of THD meter 
cannot be used to measure distortion in recording systems 
which have time-base instability. Even 0 . 1% flutter will 
sabotage THD readings. A lkHz sine wave signal is recorded 
on the tape in the OPTIMIZED MODE at a level 3 to 6dB 
above Operating Level. The OPT LIN pot is adjusted for 
minimum third harmonic or IM as measured in REPRO MONITOR 
during recording. 

Both the OPT PHASE COMP and the OPT LIN adjustments have 
sufficient range for a wide variety of magnetic oxides. 
When necessary test equipment for proper calibration is 
not available, it is best to leave both controls fully 
CCW so as to avoid possible introduction of more than 
normal tape-generated distortion. 

"Pickup" (Insert) Record Timing 

PICKUP TIMING adjustments R53 is located near the rear 
of the Record Board. This pot is adjusted for an erase/ 
bias offset delay corresponding to the time that a point 
on the tape or film requires to travel from the erase to 
the record head. Approximate calibration figures assuming 
lSips operation in HIGH SPEED and OPTIMIZED MODE are etched 
onto the board. The delay automatically doubles in LOW 
SPEED. 

A more accurate adjustment can be made by monitoring pin 
1 of IC4 with Channel 1 of a dual-trace oscilloscope, 
and the collector of Ql0 with Channel 2. When the 380 
enters the RECORD mode, Channel 1 will toggle from +18 
to -18 volts; then after the pickup delay, Channel 2 will 
toggle from +18 volts to ground. 
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VI. CIRCUIT DESCRIPTIONS 

Reproduce Board; A/N 157900 , Schematic 158000 

This assembly contains the head preampl ifier for the normal 
REPRO mode, the equalized gain stage which serves both 
normal REPRO and SYNC playback, the output line- drive ampli
fier and monitor switching logic. 

Ql is a low-noise, matched pair of conventional NPN junction 
transistors. It is connected in an unequalized, feedback
pair configuration, and is the low level reproduce head 
preamplifier . Gain of this preamp is established by resistors 
R4, 5, 6 and 7, which may be jumpered for four gain settings; 
two for nominal Hi-Z heads and two for Lo-Z heads. 

All low-level signal switching in the 380 is performed by 
quad, CMOS analog switch gates. These gates, referenced on 
the schematic as Al, 2, 3, etc., are operated between the 
±7 . SV logic power supply rails in order to pass ground
referenced AC waveforms at levels up to about +l0dBmV. Gates 
"open" with - 7 . SV applied to the control head and " close" to 
pass the audio signal when +7.SV is applied. Terminology in 
t his case is switch contact oriented . 

When A4/ll-10 closes, output of the Ql REPRO preamp is fed 
to the equalizing amplifier comprised of IClB and associated 

. circuitry. Alternately, Al/3-4 can pass a similarly-preampli 
fied signal from the record head in SYNC playback. Rl4 and 
15 are level calibration pots for either LOW/HIGH SPEED or 
OPTIMIZED MODE, depending on equalization switching logic 
from the Record Board and whether Al/8-9 or Al/11-10 is closed. 

With C7 in the primary feedback path, ICl B is an integrating 
amplifier. HF pots R24-27 put a "shelf" in the integrating 
characteristic for control over high frequency equalization. 
LF pots R21- 23 shunt C7 to shelve integration at low fre
quencies per selected equalization. Also in the feedback 
loop is the " bridged-T" network made up of R34 and 35 with 
C9 and 10 . Alone in the feedback path, this network would 
cause IClB to oscillate at about 22kHz. GAP LOSS EQUAL pots 
R30-33 spoil the " Q" of the network, however, giving a con
trollable "peak" at the resonant frequency to compensate 
for short wavelength reproduce head gap loss. CB is switched 
into the feedback of IClB in AUTO MUTE, attenuating both 
REPRO and SYNC monitoring whenever the transport is not in 
PLAY . 
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The output of the equalizing amplifier is routed through 
the front- panel REPRO GAIN control to the output line-drive 
amplifier·, IC2A and B. AS/11-10 and AS/3-4 select either 
REPRO/SYNC playback or INPUT MONITOR. A second- order, low
pass filter (R37 and 38 with Cll and 12) attenuates erase/ 
bias leakage , etc . The f ilte~ is flat to about 25kHz. 
AS/2-1 is controlled by the "power- on- reset" circuit of Q6 
and shunts MONITOR signals t o ground for about 5 seconds 
after the 380 is first turned on. 

IC2A and Bare connected in a differential, bridged output 
amplifier configuration. Each section is buffered by a 
discrete, complementary emi tter-follower pair to deliver 
the required current to the output load. 

SPEED (equalization) logic is received from the Record Board 
as binary information and decoded by IC4B. The Q0, Q3 and 
Ql decoder outputs each go "high" in LOW SPEED , HIGH SPEED 
and OPTIMIZED MODE , respectively. 

The local MONI TOR pushbuttons (or REMOTE line when all 
buttons are "out") present tri- state logic to dual comparator 
IC3. The input sees an "open" in INPUT MONITOR, a ground in 
REPRO MONITOR and l0k-Ohms-to-ground in SYNC MONITOR. The 
IC3A · and B comparator outputs are, respectively, ''high" and 
" high," "low" and "low," and "low and high" for these com
mands. These data are decoded by IC4A; Q0, Ql and Q3 each 
go " high" in REPRO, SYNC and I NPUT MONITOR, respecti vely. 

Various gates and inverters combine MONITOR and SPEED switch
ing logic to operate the appropriate analog gates for various 
modes of 380 operation. 

The SYNC TRANSFER line goes "high" when the 380 ente rs RECORD 
to switch MONITOR from SYNC to INPUT. This is accomplished 
by inverter ICSB and "and" gates IC6C and D. 

Record Board; A/N 158200, Schematic 158300 

The 380 Line Input is fed directly to the active-balanced, 
differential input stage, IClA; the INPUT GAIN trim pot 
adjusts for the nominal line level. IClB, a low-pass filter, 
is flat to about 25kHz and attenuates out- of-band noise in 
the input signal. 

From IClB, the input signal is routed to the front- panel 
INPUT GAIN control and then to equalizer-driver IC2A. IC2B, 
with input capacitor Cl2 , is an input- differentiat ing ampl
ifier with an integrating feedback path through Cl3. The 
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net effect would be flat response were it not for HIGH FREQ 
EQUAL pots RlB-20. These shelve the integrating character
istic to impart a high-end pre-emphasis with variable turn
over frequency. A mid-high-frequency "dip" is provided by 
Rl7, Cl0 and Cll to better match typical record equalization 
requirements. The low-end characteristic of this amplifier 
is "IEC" (flat) when gate Al/3-4 is open, and "NAB" when 
closed. 

IC3B, an all-pass, phase-shift amplifier, can be adjusted to 
compensate for recording process phase distortion in the 
OPTIMIZED MODE (A2/9-8 closed). 

IC3A is the constant-current, record head driver stage. In 
the OPTIMIZED MODE (A2/10-ll closed), the input resistance 
to this amplifier may be selectively shunted by the non-linear 
network R27, CRl and CR2. This pre-distorts the input signal 
in a manner complementary to normal, tape-generated distortion. 

The recording level FLUX ADJ trim pots are in the positive 
feedback loop of IC3A. Flu~ level is trimmed by R32 and 35, 
as selected by A2/2-l and FET Ql, or by A2/3-4 and FET Q2. 
The FET appropriate to the selected flux level is "ramped-on" 
to give a quiet entry _into RECORD. Record relay Kl transfers 
the recording head either to the output of the record ampl
ifier in RECORD, or otherwise to the input of the SYNC ampl
ifier. 

Ql7 is a feedback-pair, unequalized, low-noise gain stage 
for SYNC reproduce. It is very similar to the normal REPRO 
preamplifier, but includes R87, a variable SYNC MATCH gain 
control. 

When the RECORD logic line from the Logic Board goes "high," 
output of IC4A goes to the negative supply rail. Two things 
occur at this point. The Miller Integrator erase amplifier 
power controller, Q4 and 5 with R47 and C20 providing inte
gration, begins ramping up. The ramp takes about lO0ms to 
reach the positive supply rail, and erase drive increases 
in direct proportion. 

Concurrent with the RECORD command and the start of the erase 
ramp, a second integrator, IC4B, begins ramping from the 
negative to the positive supply rail. Slope of this inte
gration is adjusted by PICKUP TIMING control R53. Time to 
reach 50% (zero volts) may be varied between 12 and 120rns 
in HIGH SPEED and OPTIMIZED MODE. In LOW SPEED, FET Q9 
turns on, effectively doubling the integration period. When 
the output of IC4B reaches -7.SV, comparator IC6B toggles 
positive, giving a SYNC TRANSFER command to the MONITOR 
switching logic on the Reproduce Board. When the ramp 
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reaches mid-point, Ql0 turns on and initiates the bias 
amplifier ramp. The PICKUP delay ramp continues to the 
positive supply rail however, so that a symmetrical "drop
out" delay occurs when leaving the RECORD mode. 

Qll and 12 with R62 and C31 form a second Miller Integrator 
for the bias supply. Just after the ramp-up begins, com
parator IC6A toggles positive to energize the record relay. 
As the ramp- up continues, Ql or 2 is allowed to turn on 
through either CR3 or 5. Depending on which FLUX level is 
selected, CR4 or 6 holds the other FET off. 

The bias DC ramp is applied to the base of emitter-follower 
Ql3 through R67, one resistor of a variable voltage-divider 
arrangement with the BIAS ADJ pots. When the appropriate 
pot is selected, the "bottom" of either R69 or 70 is pulled 
to the negative supply, enabling the pot to control the 
level of DC drive to the bias amplifier. 

The S00kHz erase/bias "pilot" signal from the Logic Board, 
or from another, "Master" 380, is "digitally" divided by 
IC5 to obtain symmetrical square waves at 250 and 125kHz. 
The 125kHz square wave is amplified by Q6 to switch Q7 on 
and off at the erase frequ~ncy. Q8 is "bootstrapped" to 
Q7, and the two transistors form a "Class-S" power switching 
amplifier. The output of this amplifier is a symmetrical 
square wave with a peak-to-peak amplitude equal to the total 
supply voltage (about 35V p-p) when the erase DC ramp reaches 
full value. Ll, the erase head and appropriate C26-29 tuning 
capacitance form a high-"Q", "quasi-half-T-section." This 
transforms the low impedance square wave drive to a high 
voltage, low distortion sine wave erase source. 

The 250kHz signal is similarly amplified by Ql4, 15 and 16, 
but to a peak-to-peak value established by the BIAS ADJ 
pots. L2, L3 and C36 provide the necessary impedance trans
formation. Purity of the bias waveform is assured by the 
high "Q" of the tuned circuit and binary division of the 
pilot signal. L4/C38 and L5/C39 are parallel and series 
traps to keep bias out of the record and SYNC-amplifiers. 

A "power-on-reset" circuit, Q3, holds the erase and bias 
circuitry off for a few seconds after AC power is first 
applied to the 380. 

SPEED (equalization) selection is made by the front-panel 
buttons or, if all buttons are "out," by a transport SPEED 
switch, if provided. The REMOTE SPEED bus is a two-way, 
tri-state line; either grounded, open or at +4 volts, corre
sponding to LOW SPEED, HIGH SPEED or OPTIMIZED MODE, 
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respectively. With the front- panel buttons "out ," the line 
receives this logic from the tape transport or from another 
380 used as "master." When the buttons are actuated, not 
only does this t ake priority over remote commands, but the 
logic is sent to any interconnecte¢i "slave" unit .. 

Local or remote SPEED logic is decoded by comparators IC7A 
and B. outputs are "low" and "low," " high" and " high," and 
"high" and "low" for LOW SPEED , HIGH SPEED and OPTIMIZED 
MODE, respectively . IC8A further decodes SPEED logic, the 
Q0, Q3 and Ql outputs "high" in LOW, HIGH and OPTIMIZED, 
respectively. This directly controls the analog gates for 
equalization and level s e lection. IC8B is connected as an 
i nverter for proper logic to the PHASE COMP circuit. Diodes 
CR26 - 28 create an "or" gate for the "L , Hand O" straps to 
select the proper low-end record characteristic. 

IC9, yet another decoder and level shifter, provides the 
necessary high- level logic to FET switches and the BIAS ADJ 
circ uit. IC9B toggles "high" in LOW and HIGH SPEED , IC9A 
in OPTIMIZED MODE. 

Logic Board; A/N 158600, Schematic 158700 

The POWER switch and triac Yl control primary AC power to 
the 380 and to the transport if it derives AC power from 
the electronics. 

The erase/bias pilot oscillator consists of inverters IC4D 
and E and a " ceramic resonator," Pl. IClA and B form a 
free- running , lHz multivibrator. The two oscillator outputs 
are combined and buffered by Q8 and 9. The low- frequency 
component is used to flash the red meter lights in READY. 
The two frequencies are sufficiently far removed from one 
another that very simple low- and h i gh- pass filters keep 
them separated. 

Transport logic is isolated from ground- referenced 380 logic 
by a series of opto- isolators. Whenever the transport is in 
PLAY, 0Cl is turned on. IClE defeats the AUTO MUTE function, 
if selected, and the combination of IClD, IC2A, IC3B and 
IC3A flashes the red meter lights at a lHz rate when the 380 
is in READY . The flashing rate is picked off the bias pilot 
signal by LPF Rl4/C3. 

Q4 is the RECORD " switch." When the 380 is READY (OC2 on 
and Q2 held off). Q4 may be turned on , either by a command 
to the base o r by having the PLAY and RECORD lines momen
tarily shorted. This also turns on Q3 which holds Q4 on 
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and turns on OC3. OC3, IClF and IClC supply RECORD logic 
to the Record Board and change the flashing red meter lights 
to a steady red indication. 

Output from the line drive amplifier is supplied to the 
"precision" rectifier circuit of res. The resultant full
wave-rectified signal drives the "VU" meter when S2 is 
switched to "VU . " CRll, R41 and RS0 provide scale linearity 
correction and proper meter damping. 

R40 and Cll integrate the rectified output signal per the 
UK/EBU "PPM" specification. A unity-gain buffer, IC6B ~ 
holds the final value for a period established by the IC6A 
"holdoff" circuit. Cll can quickly discharge through CR13 
when the output of IC6A goes negative, but this point is 
held positive for a short period each time the measured 
value is updated by a higher peak level. The "holdoff" 
time, established by Cl0 and R42, complements risetime of 
the meter movement. Signal differentiation by Cl2 further 
"subtracts" from movement risetime. 

When S2 is switched to ERASE, the meter monitors rectified 
erase drive. 

Power Supply; A/N 158900, Schematic 159000 

The 380 power supply utilizes variable positive and negative 
"3-terminal" voltage regulators. These are self-protecting 
against output or thermal overloads. The output voltage is 
fixed by the voltage-divider between the output and common 
terminals. The outputs are ±1sv for amplifier, bias and 
high-level logic, and ±7.SV for CMOS logic circuitry. The 
power supply circuit board also contains the front-panel 
INPUT and REPRO GAIN controls. 
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VII. APPENDIX 
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INOVONICS WARRANTY 

lnovonics, Inc. products are warranted to be free from defects in material and 

workmanship. Any discrepancies noted within 90 days of the date of purchase 

will be repaired free of charge. Additionally, parts for repairs required between 90 

days and one year from the date of purchase will be supplied free of charge, with 

installation billed at normal rates. It will be the responsibility of the purchaser to 

return equipment for warranty service to the dealer from whom it was originally 

purchased unless prior arrangement is made with the dealer to inspect or repair at 

the user's location. 

This warranty is subject to the following conditions: 

1. Warranty card supplied with the equipment must be completed and returned 

to the factory within 10 days of purchase. 

2. Warranty is void if unauthorized attempts at repair or modification have been 

made, or if serial identification has been defaced, removed, or altered. 

3. Warranty does not apply to damage caused by misuse, abuse, or accident. 

4. Warranty valid only to original purchaser. 
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